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raaoaax pVtaixttrta*. Uc/ibio naoftpeTeHwi ae- 
awttc* qpautuemia atfr$an*imocTK akwipaa- 
netful Ae*opwHpo«»MHPfi pBcaA«oft 
KOflOHMM. A"**™* ■ o8caA*Y»o wwroHHy cny- 
CW9T. «oaox*y ?py6 c r*Apaa/iw«*t«oft 
pnwpyiomeft rOTOBicoi* (AH noAaoi a rpyou 
xssufCocTii nan paBawM ^nermeM m npcfci:*- 
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voao* onoMMtuneMHocTM. » Hacmocm. np* 

p36oT3XnO KWMWfrrtOM* pCMOHTy OftttAHNX 

Uenvto nsa6p0TeHi«i awwaiui noww»- 
nmo o^KTMaHocm a*npaw*«« A«$°P*»- 
poaawMoft ofccaAnoft icaneNHU. 

H2 *wr.i *ap6pa*aNa KQMnoMp&«a. ony 
tueHMan a o5caAKy» wa/ipwy w**e a«opaa- 
nPSMoro i«*cxK* m cocToamaa « 
rHA p*AAKiecKoro pacttjupwreiw a «*we rw- 
paejivwecfco* AopwMpywma* rwoiw c wana- 
mom a»» aanOA«oMM» *haw^*-» 
TpancnnpTMOW ko/iomww Tpy6 h vianaHOaf 
c*»0a ^^oqw ^ rpy6 np*4 naA%*M6 <omho- 
hpbkh us ciiaaxHHbi; Ma Qtr.t - pa6ora *op- 
MKpytouio* ronooKH a Bunpafi/i>eMOM 
ysacm: na <(wir,3 - paap©3 *Ppi4iipy«ou4e« 
ronoaic*. 



CnocoQ aMOpai^crtifflAa^P^^ 0 ^ 8 ^ 
o«caAHoa xonottny ocytaecranawT cnmr*> 
uihm o6paaoM. 4 

CnyowHOT k aunpaaflaeMDM^ ysactKy i 
toaoxny rpy6 3 c ^opMwpyiomcii fatoaco^ 2. 
noA»«r a wwoHny Tpy5 3 *MA«ocrv noA P* 80 ' 
mum A^aaAeiuieM nppvoaoA"T ncpcmauitHW© 
koaohhm Tpy6 3 a^on* »MnpaaiiaaMPrp yHacT- 
ta a rcpouecce paCflwero Mmtaa. hp^mbm pbm- 
H*ffl uMicn fipo*iaaowiT CTaAw*ho. a na ca^tAPw 
eraA^M npp*»aaOA«T nepcHeiueKne kp*omhm 
Tpy« aAonb awnpaaiia^oro riacTica c*»*y 
aaepx npu paGona^ AaanennM » rwApaa/iw^e- 
cwA ♦opM-»pyiPUia« roaoaice. 

Cju>cp6 ocymatTMPioT ciieAyH>muiM oapa- 

aoM. 

Q6caAwaji KO^OMHa A«aMBTpo« >46 mm c 

TOfllUHHPft CTPH*W 10 MM CMBTa «3 r/iyfiWHC 

1200 h. MartopMav! 66c^aho^ co/ionhu cta/i* 
rpynnainppHHPCTMAJ^-SBOOitrcW.o, - 

- 3800w/cm 2 ). Wa6noHDM A^anrsippM \2A 
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mm onp&AeAMiiu Mej\poK©AMMOtrw B o6c^amoA 
nononne na oiyCmhb 1200 m. noAyMMAH now 
icy - W a6non hc npoxoAKT, UJa6AOM a^m^t* 
^oh 118 mm npoxOA*". XbctkkA raOapm 

<V0PMMpy>OU|QA rOrtoBXM HO jU*£MGYpy COCTBB~ 
ABBT 1 1 B MM. 

YcraHOBiviM paaflBimawM cerropoa 4 
^opMwpyouieA ronoaic«. AHanerp wx pa$A^* 

My iV*8Mt?T py o6caAMOft tonotiHbl ot aw8M€tp» 
1 16 mm AO AwaMeipa 126 mm. 

a>opMvipyioms« ronOBKd 2, Hacrpoe*H3* 
na 3aA8HM«A MancitManwK^ft A*aMerp a pac- 

lUHp«HHOM COCrpflHUM, COOTBeTCTByiOiUMft HO* 
MHHBflMlOMy AMSMBTpy OQCCAHOA KOAOffHU, 

onycKaercB hm«« cM»ioto tsacnio. 

OnpoACflflKiT ycMJtMB. coaAaaiBMbi* cex- 
ropaMji4 $opM*tpyicm|0ft rono*** mb BwyTpa*- 

KM* AVWHBTP 06CBANO* BO/IOHHW 6: 

P*3,14 -7,1 -10' 12Q-26800*\ 

rut D~7,1 CM- nnyTpowH** AWWTp pew- 
hobo* vnnoTwwuHo* MaH«Tu noA ceirro- 

L * 10 cm - Aflwna peaamoaitf ynAOTH*- 

p - 120 ftrc/cM 2 - paSosec H*6yrro-woB 

ABBilBHMB IKMAKOCTM 0 fDftOBIQB 2. fUJATBCp*- 
A«HHOB TeXHMHBCKO* XBT«rtTOpl*CTM«Oft. 

Qnp« Abator y^wtwHoe a^backwb, eour 
taBMoe carrop&M* *onoaja« 3. no BHyrpawK*- 
My A«w«eTpy oGv*wo* 



36500 



= l4l0icrc/cM* 



26800 



iUnee. c6pac»* abb/ibn** AO ny/i*. ony 
caaor itOMno«o»tcy c <&opM«pyiou*BA fO/iOft*o& 
2 nw*o CMfltoro y*<8CTKa 1 t* coaepuiaiOT bto- 

P0« OPOKOA « fiOOTaeTCTBBMMO XS*mt TpBTWA 

6 nptxoA chmjy aaBpx. B^xcupya no ™ap*»" m - 
HccicOMy MMAwaTopy eaca (H4B) oceBbie 
•fpy3KH. 

ftenvHCHHweoceewe narpyaw ce*A**u a 
tb6a*m4b. 

10 AHanusHpya oce&ue Harpy sxw. otmcm3»t. 

HTO llOCnO BTOpOTQ npOXOAa CM* CHU3vin»Cb 

va W%. no cpaancHMio c ftopawM. a nocne 
TpBTMVo npo*OA3 - *a 35%. 

Cahhko, hs**H3« napa*A npoaoA. mo*ho 

15 CO3A^WTW^flMTONM0eAaBfl«MWBBri«ApaB^ir- 

<4ec*oft topMHpyiomea ronoBKB m <5o*».uAe 120 
ere/en*. 3 to orpaSHTca na aenMHWHe *omt<w- 
thW* h OteauK warpyaw. Ohw aoapaciyi. 
Ol«A* aa toapacr^HMcM ocaeo* narpyswi no 
20 fVIB. «en^» AonycKan*. 4to6w ee Kwvwina 
npBsucMw 300 kH AonoAMwrenbHO it bbcy 
rpy6 y\9 icoropint Ohymewa BonnoHomc $op- 
MHpywoO rOAoanoA. tax kbh wrcMMKaeT 
o**acHom nopwoa Tpy6- 
25 Genu ocea aw ttarpysica npM&/mmatrTW r 

BT00 BfJHNMHai HB08S0AHMO CH4*3MTt W3tM- 
TOHHOfl OaaviBHMB BOUWC0C7W B «*0/IOB«;€ 2 B HpG 

Aeaax or 15% 0t M r»poAW*o*Tv npot^y 
■cviMsy Bttspoe **apea CMatwft y^sciw. 
30 CflM*e*»e ocaewx narpysoK np« oobtop- 
hmx npown» rwa>w 2 cob* ac 1 "©* wctbvbt o 

TOM, HTO CM B TUB o6CB^HOA BOHDHMW yctpaHfl- 
«VC«. npOAQAMMOCT^ ilO KQBOMHB B0CCT9HBB- 
UMBaBTCIt 

35 OopNy^l n)o6peTBM«a 

Cnoet>6 BunpaaneHMR A^opMwpoBaHHoft 
o6cbahoCi xonoHHM, ewuoMBiouiVifi cnycK < By- 
npaBJiBCMOMy yNacncy TpBHcnoprrMOft *oaom- 

HM ipyC C nWBBBVfHBCKMM pBCumpHTBABM, 



BAaaaeMoe cecropaww no wyTpaiwwy a>» . oecamtoA icoaohmu. b 

MOtpy O6C3AHO0 «nO«,U. COCTBBABBT AO <* 



noAAapweaa ■ romwite 2 pa6me hbCit 

T01M06 AaB/IBHIVBt pOBMOB 120 Wts/CM , TBHyT 
f IOAVOMKIUCOM Tpy«W 2 BBOPX M COBOpUldKIT 

napmuA npoxoA ^opMMPY«oai«A roAOBRCrt w 
pea cMflrum ynacro* 1 oOcaAHo* kqaohum, 
co3Aaaa« hb oCc*AKyio KOAonwy noHraKTMUe 
M ocbbmo HarpysirM. 



fH«j>aBm«Hoc»ara paCumpHreAB vie- 
noAwyionr rwApaa*l«Nccicyio AQP**pytoJnyw 
roAoaiey. npweM pe6pwA hvijui npo\wown 

CTBA^^O, B MB «3B^pft CTBAKH npO«3BOA»T 

60 repcMciueH^ «obommm rpy6 bao«^ ©wnp^e- 
ABCMoro yHBCTKB Oi*sy BBepx npn paBcwaM 

ABBAeMMM B rWAPaBAWCCKOA AOp«*»py^*MBM 

roaoave. 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[illegible subscript] = 6500 
kgffcm 2 , a y = 3800 kgtfcm 2 ). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 1 18 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 16 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14 -7.1 • 10- 120 = 26800 kg 

where D = 7. 1 cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P = 120 kgtfcm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 26800 
mit ~ n- D in - 1 " 314120.5" 

= 1410kgffcm 2 , 

where D m = 12 cm is the inner diameter of the contact surfaces; 
/ = 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 
up to 40% Gy. 

Maintaining a working excess pressure in head 2 equal to 120 kgfi^cm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgf/cm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 15% c y and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[see next page for tables and figures under columns 5 and 6] 
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[table and figures under columns 5 and 6] 



Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 


1220-1190 


155 


130 


100 



[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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